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ABSTRACT. This paper presented Lagrange Muktiplier approach for solving perishable raw material inventory 
planning considering warehouse capacity. A food company faced an issue of managing perishable raw materials and 
marinades which have limited shelf life. Another constraint to be considered was the capacity of the warehouse. 
Therefore, an inventory model considering shelf life and raw material warehouse capacity are needed in order to 
minimize the company’s inventory cost. The inventory model implemented in this study was the adapted economic order 
quantity (EOQ) model which is optimized using Lagrange multiplier. The model and solution approach were applied to 
solve a case industry in a food manufacturer. The result showed that the total inventory cost decreased 2.42% after 
applying the proposed approach. 
 INTRODUCTION 
The rapidly developing science and technology world resulted in the tight competition in the industrial world as 
well as the rapid changes in it. As a consequence, there is a tense competition among companies in order to win the 
competition, hence, the local products should also be able to compete with imported products. To build the 
continuous competitiveness, every potential should be explored to its maximum level. Every company should own a 
process to convert input into output with high value added. In order to do so, every resource owned by the company 
including its human resources and production facilities should be optimized. 
Considering the tightness of the competition, each company should own a strong commitment to continuously 
meet their customers’ demands and expectations. To be able to meet them, a well-designed production planning is 
surely a necessity. The planning system should consider the products’ quality and the production target as well as 
should produce the correct product items. Those conditions triggered customers to highly demand the product’s 
quality and delivery time. The right delivery time is one of the most important factors that determine the customer’s 
satisfaction. Delivery time accomplishment is closely related to the factor of product availability that is also related 
to the factor of raw material availability. Therefore, in this matter, inventory has an important role in providing the 
best service for the customers. 
Both in the manufacture and non-manufacture system, the availability of inventory is a cost adding factor. 
However, inventory is still essential since in the real condition, the customers’ demands are frequently uncertain. 
However, large inventory would result in an extremely high inventory cost and a waste of money. On the contrary, 
inadequate inventory would result in the company’s loss since it could not meet the demands that is expected by the 
customers. 
Inventory is a company’s wealth that has an important role in the business operation. Therefore, the company 
should conduct a proactive inventory management which means that the company should be able to anticipate 
conditions and challenges in the inventory management in order to reach its final inventory management goal of 
minimum total inventory cost [1]. This research assessed a processed food manufacturing company whose products 
are instant sausage, nugget, meatball, sausage, and other products like karage, katsu, and spicy wing. Most raw 
materials of the products had limited shelf life including meat, flour, and spices. The company produces the products 
based on the marketing’s Purchase Order (PO). From the PO, the production planning and inventory control (PPIC) 
department analyzes and calculates the required raw materials. The company, like other companies, has to face 
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Abstract. The study of combination citronella and clove oils in mosquito repellent newspaper ink has been done. The 
background of this study was there prevalences of diseases such as malaria, zikka, and dengue fever that are carried by 
mosquitoes which hunt in the morning, at time while people usually read newspaper. Tests were undertaken in 3 (three) 
repetitions to determine the effectiveness of ink (as a control) and two types of mosquito repellent inks that consisted of 
ink and citronella-clove leaf oil with ratio of 4:1 and 1:1 of substances that were presumed to have insect repellent 
qualities. The results of this study indicated that the mixture of newspaper ink and citronella-clove oil with ratio of 1:4 
and 1:1 offer limited protection against mosquitoes bite in the range of 1-5 hours. The efficacy of the citronella-clove leaf 
oi mixture as mosquito repellent was between 75.85 to 91.10%.  Hece, a blend of citronella and clove leaf oil could be 
added to printing ink and could be commercial potential as a short-period mosquito repellent. However, it is important in 
disseminating public health messages to emphasize the greater effectiveness of citronella and clove oils-based repellents 
ink in areas with risks of mosquito-borne disease.  
INTRODUCTION  
There are many literatures that demonstrated the therapeutic use of citronella oil and also analyzed the 
constituents of the oil simultaneously. The advanced therapeutic studies enabled the systematic and controlled use of 
citronella oil as an antifungal agent, anti-parasitic agent, potent mosquito repellent, and antibacterial agent. In 
addition, the recent developed expertise and techniques lead to the discovery of several possible varieties of 
citronella that consistently provide oils with different compositions either of ceylon type or Java type. According to 
[1-3], the industrial interest on essential oils is particularly on their application as fragrances in perfumes, flavor in 
food products, additives in pharmaceutical products, and desirable repellent characteristics against mosquitoes.  
Tjahjani [4] reported that clove oil is the most effective oil against Aedes species. The protection time can be 
considerably prolonged by reducing the release rate of the volatile oil by the addition of clove leaf 
(Syzygiumaromaticum) oil that contains of large molecules. 
Barnard and Xue [5] determined the responses of three mosquito species which were Aedes albopictus Skuse, 
Culex nigripalpus Theobald, and Ochlerotatus triseriatus (Say) to 12 commercial repellent products consisting of 
eight natural (primarily plant extracts and/or essential oils) product-based repellents (Bite Blocker [2% soybean oil], 
ByGone, GonE!, Natrapel [10% citronella], Neem Aura, Sunswat, MosquitoSafe [25% geraniol], and Repel [26% p-
menthane-3,8-diol]) and four synthetic mosquito repellents (Autan [10% KBR3023], IR3535 [7.5%], Off! [15% 
DEET], Skinsations [7% DEET]).  
Basically, essential oils are volatile mixtures of hydrocarbons and their repellent activity has been linked to the 
presence of monoterpenes and sesquiterpenes. The essential oils commonly used as repellents are derived from 
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Abstract. Road infrastructures contribute to a healthy economy throughout a sustainable distribution of goods and 
services. A road network requires appropriately programmed maintenance treatments in order to keep roads assets in 
good condition, providing maximum safety for road users under a cost-effective approach. Surface Distress is the key 
element to identify road condition and may be generated by many different factors. In this paper, a new approach is 
aimed to predict Surface Distress Index (SDI) values following a data-driven approach. Later this model will be 
accordingly applied by using data obtained from the Integrated Road Management System (IRMS) database. Artificial 
Neural Networks (ANNs) are used to predict SDI index using input variables related to the surface of distress, i.e., 
crack area and width, pothole, rutting, patching and depression. The achieved results show that ANN is able to predict 
SDI with high correlation factor (R2 = 0.996%). Moreover, a sensitivity analysis was applied to the ANN model, 
revealing the influence of the most relevant input parameters for SDI prediction, namely rutting (59.8%), crack width 
(29.9%) and crack area (5.0%), patching (3.0%), pothole (1.7%) and depression (0.3%). 
INTRODUCTION  
Road infrastructures contribute to a healthy economy throughout a sustainable distribution of goods and 
services. Every country prioritizes highway pavement projects according to limited budgets using pavement 
distress rating in one form or another [1]. A road network requires appropriately programmed maintenance 
treatments in order to keep roads assets in good condition, providing maximum safety for road users under a cost-
effective approach. 
Road management would be supported by a robust strategy comprising monitoring and evaluation of pavement 
distress so as to maintain an adequate condition of roads [2]. The main surface distresses found in flexible 
pavement could include: cracking, pothole, rutting, patching, depression, distortion, disintegration, polished 
aggregate, blooding or flushing. These different distresses are analyzed together in order to produce performance 
indicators to evaluate pavement condition, essential to define type and priority of treatment.  
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